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PHWKRGRORJLHVWKDWKDYHEHHQSURSRVHGLQOLWHUDWXUHLQFOXGHKHXULVWLFPHWKRGV)RULQVWDQFH*ODGHWDO>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WKH ORFDWLRQVRUSRVLWLRQV IRUHDFKQRGH LQ WKHQHWZRUNDUHQHHGHG7KH WDVNRISDWUROOLQJFRQVLVWV LQDQDJHQWRU
JURXS RI DJHQWV WUDYHOLQJ WKURXJK WKH QHWZRUN LQ RUGHU WR VHFXUH DOO WKH QRGHV7KH REMHFWLYH RI WKLV SDSHU LV WR




SURWHFWRUVXSHUYLVHLW¶¶>@/HW¶VFRQVLGHUVVWUDWHJ\VML IRUDSDWUROOLQJVWUDWHJ\ MSHUIRUPHGE\VLQJOHDJHQW L$
SDWUROOLQJ VWUDWHJ\ FRQVLVWV LQ D F\FOLF URXWH WKURXJK WKH QHWZRUN 7KHUHIRUH D PXOWLDJHQW VWUDWHJ\ LV JLYHQ E\
(TXDWLRQ






M  ,QGH[IRUWKHQXPEHURIVLQJOHDJHQWVWUDWHJ\M «S




WKLVZRUN WKH SDWUROOLQJ SUREOHP LVPRGHOOHG DV DPXOWLDJHQW SDWUROOLQJ SUREOHPZKHUH HDFK DJHQW KDV GLIIHUHQW
FKDUDFWHULVWLFV WKDWDIIHFW WKHTXDOLW\RI WKHSDWUROOLQJ7KHVHFKDUDFWHULVWLFVDUHYHORFLW\RISDWUROOLQJDQGDJHQW¶V
FRVW9HFWRUaDOORFDWHWKHW\SHRIDJHQWWKDWZLOOEHSHUIRUPHGVSHFLILFURXWHVML)RULQVWDQFHa ^`PHDQV
WKDW VWUDWHJ\V LVSHUIRUPHGE\DQDJHQWW\SHRQH VWUDWHJ\ WZRVE\DJHQW W\SHDQGVWUDWHJ\VLV
SHUIRUPHGDJDLQE\DJHQWW\SH7KHREMHFWLYHRIWKHSURSRVHGSUREOHPLVWRVHOHFWWKHDJHQWVDQGDVVLJQWRHDFK
DJHQWDURXWHSDWUROOLQJVWUDWHJ\ WKDWRSWLPL]HVVSHFLILFSHUIRUPDQFHPHDVXUHYDOXH7KUHHGLIIHUHQWPHDVXUHV RU































7KH WKLUG REMHFWLYH WR EH FRQVLGHUHG LV WKH WRWDO FRVW RI WKH SDWUROOLQJ WDVN (YHQ WKRXJK VHFXULW\ LV D YHU\
LPSRUWDQWDVSHFWKDYLQJKLJKVHFXULW\DWDORZHVWFRVWLVDOVRDYHU\LPSRUWDQWDVSHFWLQDQ\RSWLPL]DWLRQSUREOHP
7KH HYDOXDWLRQ RI WKLV REMHFWLYH FRQVLVWV LQ DGGLQJ WKH FRVW RI HDFK DJHQW LQYROYHG LQ WKH SDWUROOLQJ WDVN 7KH
HYDOXDWLRQ RI WKH WRWDO LV EDVLFDOO\ WKH VXPPDWLRQ RI WKH FRVW LQYROYHG WR XVH VSHFLILF DJHQW 7KH WRWDO FRVW LV
HYDOXDWHGE\(TXDWLRQ
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
c = 6HWRIFRVWVIRUHDFKDJHQW













WKDW FRPELQHV HYROXWLRQDU\ DOJRULWKPV DQG JDPH WKHRU\ WHFKQLTXHVZDV VHOHFWHG WR VROYH WKH SUHVHQWHG SUREOHP












7KH REMHFWLYH RI WKLV VWDJH RI WKH DOJRULWKP LV WR VHOHFW WKH EHVW VROXWLRQV RI HDFK SRSXODWLRQ GHIHQGHU DQG














SUR[LPLW\ :KLOH WKH VHFRQG ILWQHVV PHWULF Ix LV GLVWDQFHEDVHG 7KLV PHWULF LV LQWHQGHG WR PDLQWDLQ
SRSXODWLRQGLYHUVLW\6ROXWLRQVWKDWDUHIDUWKHUDZD\UHVSHFWLQJWRRWKHUVROXWLRQV(XFOLGLDQGLVWDQFHZLOOKDYH
EHWWHUILWQHVVYDOXHV)LQDOO\WKHWKLUGILWQHVVPHWULFXVHGLVWKHDJJUHJDWHGILWQHVVPHWULFIDx7KHDJJUHJDWHG
ILWQHVVPHWULF LV WKH UHVXOWRI WKH VXPRI ILWQHVVPHWULFSOXV ILWQHVVPHWULF IDx  I[ I[ ,W DLPV WR
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,QWKLVVHFWLRQWKHFXUUHQWUDQNHGVROXWLRQVIRUWKHSUHYLRXVVWHSGHIHQGHUDQGDWWDFNHUVWUDWHJLHVZLOOJHQHUDWH








4. Numerical example  
,QRUGHUWRVKRZWKHSHUIRUPDQFHRIWKHGHYHORSHGDOJRULWKPDWHVWQHWZRUNLVPRGHOHGLQRUGHUWREHSDWUROOHGE\
GLIIHUHQWDJHQWV7KLVH[DPSOHFRQVLGHUVDQHWZRUNZLWKQRGHVVWUDWHJLHVDQGGLIIHUHQWW\SHDJHQWVWRFKRRVH
IURP 7KH GDWD XVHG WR PRGHO WKH QHWZRUN DQG WKH FKDUDFWHULVWLFV IRU HDFK DJHQW DUH SUHVHQWHG LQ 7DEOH  7KH
DOJRULWKP ZDV FRGHG LQ 0$7/$% DQG SDUDPHWHUV XVHG LQ WKH DOJRULWKP DUH 3RSXODWLRQ VL]H   (OLWLVP 







































7KH SUHVHQW ZRUN FRQVLGHUV SURWHFWLQJ D VSHFLILF JHRJUDSKLF DUHD EHWZHHQ WZR FRXQWULHV 1DWLRQDO %RUGHU
DOORFDWLQJ GLIIHUHQW W\SH RI DJHQWV ZLWK GLIIHUHQW FKDUDFWHULVWLF 7KHVH DJHQWV ZLOO SHUIRUP VSHFLILF SDWUROOLQJ
VWUDWHJLHVURXWHVLQRUGHUWRVHFXUHDVSHFLILFORFDWLRQ7KLVSDSHUSURSRVHVDQHYROXWLRQDU\JDPHWKHRU\DOJRULWKP
XVHGWRVSHFLI\ZKLFKURXWHRUSDWUROOLQJVWUDWHJLHVHDFKDJHQWZLOOIROORZ7KHTXDOLW\RIWKHPXOWLDJHQWSDWUROOLQJ
VWUDWHJ\ LV GHILQHG E\ WKH RSWLPL]DWLRQ RI WKUHH GLIIHUHQW FRQIOLFWLYH REMHFWLYHV :,x ,5x DQG 7&x 7KH
VROXWLRQ RI WKH SUREOHP LV SUHVHQWHG DV D VHW RI QRQGRPLQDWHG 3DUHWR VROXWLRQV 7KLV VHW RI VROXWLRQV FRQWDLQV D
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